We propose a model that all quark and lepton mass matrices have the same zero texture. Namely their (1,1), (1,3) and (3,1) components are zeros.
One of the ultimate goals in particle physics is to construct the unified model of quarks and leptons. Phenomenological construction of quark and lepton mass matrices can be an important step toward this goal, which reproduces and predicts direct and indirect observed quantities like quark and lepton masses, mixing angles and CP violating phases. In this paper we propose a model that all quark and lepton mass matrices, M u , M d , M ν and M e , (mass matrices of up quarks (u, c, t), down quarks (d, s, b), neutrinos (ν e , ν µ , ν τ ) and charged leptons (e, µ, τ ), respectively) have the same zero texture [1] . Here
R M D is the mass matrix of light Majorana neutrinos, which is considered to be constructed via the seesaw mechanism [2] from the neutrino mass matrix,
where M D is the Dirac neutrino mass matrix and M R is the Majorana mass matrix of the right-handed components. M D and M R are furthermore assumed to have the same zero texture matrix as M ν . This assumption restricts the texture forms as follows. 
Here * 's indicate suitable nonzero numbers. Among these forms we choose the first one because it is most close to the NNI form [3] in which (2,2) component is also zero. Namely, our texture of mass matrix is
Indeed, this matrix leaves its form in the seesaw mechanism as
The nonvanishing (2,2) component distinguishes our form from NNI. This difference, as will be shown, makes it possible to treat quark and lepton mass matrices universally and consistently with experiments.
Now we assign quark and lepton mass matrices as follows. 
where
Let us discuss the relations between the following texture's components of mass matrix
and its eigen mass m i . They satisfy
Therefore, mass matrix is classified into two types by choosing B and D as follows:
Here we don't accept the case of B = m 1 +m 2 and D = m 3 since in this case C becomes zero and this matrix is out of our texture any more. We adopt Type I for quark mass matrices.
For lepton sector we adopt Type I and Type II mass matrices for the case with and without seesaw mechanism, respectively. We proceed to discuss in detail.
Let us discuss the quark sector first. The mass matrices of Type
explains the quark sector consistently as will be shown. Assigning a definite value B = m 2 and D = m 3 + m 1 in (7) for Type I, we obtain
Then mass matrix of Type I becomes
Here we have transformed m 1 into −m 1 by rephasing. M is diagonalized by an orthogonal
The mass matrices for quarks, M d and M u are assumed to be of Type I as follows [4] quark mixing matrix V can be written as
where the P
−1 d
factor is included to put V in the form with diagonal elements real to a good approximation. Furthermore, the P −1 q and P q = diag(e iφ 1 , e iφ 2 , e iφ 3 ) with
are for the choice of phase convention as Eq. (14) . The explicit forms and numerical center values of components of V are
Here we have used the running quark mass at µ = m Z [5] : . The above restriction on α ij , therefore, gives the bound on J as,
Using the popular approximation due to Wolfenstein [9] , the CKM quark mixing matrix can be written in terms of only four real parameters:
The measurement of the ρ and η parameters is usually associated to the determination of the only unknown vertex of a triangle in the ρ − η plane whose other two vertices are in (0,0) and (1,0). This triangle is called the unitarity triangle. Changing freely α 13 and α 23 in Eq. (15), the predicted points sweep out light and dark gray regions (FIG. 2) .
Next let us discuss the lepton sector. We develop our arguments first without seesaw mechanism. The mass matrix of leptons are assumed to be of Type II. Assigning B = m 1 and D = m 3 + m 2 (Type II) in Eq. (8), we obtain from Eq. (7)
Then, we obtain the mass matrix M of Type II and the orthogonal matrix O which diagonalize it, which are expressed in terms of mass eigen value m i as
with
where we have transformed m 2 into −m 2 . The component (2,3) and (3,2) of O is not small comparing with m 1 /m 3 in Type I. Therefore, due to this large mixing, Type II can be consistent with the large ν µ -ν τ mixing angle solution in atmospheric neutrino experiment as shown later.
The mass matrices of charged leptons and neutrinos are assumed to be of Type II as follows
where m e , m µ and m τ are charged lepton masses and m 1 , m 2 and m 3 are neutrino masses.
Those M e and M ν are diagonalized by matrices P e O e and O ν , respectively. Here orthogonal matrix O ν is obtained from Eq. (22) with taking m i as neutrino mass and O e by replacing m 1 , m 2 , m 3 by m e , m µ , m τ . In this case, lepton mixing matrix U (hereafter we call it the Maki-Nakagawa-Sakata (MNS) mixing matrix [11] ), is given by
where P l = diag(1, i, 1) is included to have positive neutrino mass. P † l P † e factor leads U to the form whose diagonal elements are real to a good approximation. We obtain the expressions of some elements of U as follows,
For example, substituting the neutrino masses,
and the charged lepton masses, m e = 0.51MeV, m µ = 106MeV, m τ = 1.77GeV, into Eqs.
(25) we obtain
Here we have used ∆m atm = m 
Here we have combined the constraints from the recent CHOOZ reactor experiment [13] and the Super KAMIOKANDE atmospheric neutrino experiment [14] .
Though the lepton mass matrices M e and M ν of Type II lead to large ν µ -ν τ mixing, |U 23 | is still small compared with the experimental value. This trouble is resolved via seesaw mechanism. In the seesaw mechanism, we have additional free parameters even in our model. So we set the following assumptions guided by the atmospheric neutrino oscillation experiments, which lead to a fairly large ν µ -ν τ mixing. 
Here Using assumptions (a) and (b), we obtain
and similarly,
Then the neutrino mass matrix M ν is given by
The orthogonal matrix which diagonalizes Eq. (35) is
and |J| < ∼ 0.01. Here we have assumed that the changes of lepton masses and the MNS mixing from µ = m Z to µ =MeV are very small. At this stage only one parameter, m R3 , still remains free. It will be determined from ∆m (40) and (41) 42) which are superimposed on the analyses by Fogli et. al. [15] (FIG. 3) . The star indicates our prediction. The position of star has been determined from the atmospheric neutrino experiments and was free from the solar neutrino deficit experiments. Nevertheless its position in the allowed region of solar neutrino experiments.
Conclusive remarks are in order. We started with the same type of 4 texture zero mass matrices both for quarks and leptons. They were classified into Type I and II. Type I explains quark sector consistently. For the lepton sector Type II, on the other hand, reproduces qualitatively large lepton mixing. However, best fitting with experimental data requires the seesaw mechanism in lepton sector with Type I mass matrices similarly to quarks. were derived from the three-flavor analysis of the solar neutrino deficit experiments [15] . The star indicates our prediction.
